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照中等节能情景来估算，2020 年中国电解铝产业的节能潜力将达到 3051 万吨标










































































The aluminum smelting industry is a typical energy-intensive industry. With the 
production value making up less than 1% of GDP in recent years，the energy 
consumption of China's aluminum smelting industry (CASI) in 2010 accounted for 
1.37% of China’s total energy consumption and 61% of the total energy consumption 
of the non-ferrous metal smelting industry. Among it, the electrolytic aluminium 
industry is one of the six largest energy-consuming industries in China. The energy 
consumption of China's electrolytic aluminium industry (CEAI) in 2011 accounted for 
0.91% of China’s total energy consumption and the electricity consumption of CEAI 
accounted for 80% of the total electricity consumption of the non-ferrous metal 
industry. 
In consideration of the bulk of energy used in the smelting process in the 
non-ferrous metal industry, CASI and CEAI assume the corresponding obligations of 
energy conservation and emissions reduction. Studying elasticity of input-output and 
substitution of CASI can help us to understand the status and trends of the industry 
and provide reliable suggestions for the further upgrade of the industry. In this paper, 
through the establishment of transcendental logarithmic production function, we make 
an analysis of the problem of the energy substitution of CASI, and solve the 
autocorrelation among labor, energy and capital stock by using ridge regression. 
Results showed that in the period of 1980-2011, energy output elasticity of CASI was 
the highest, output elasticity of labor was the lowest, which in tune with the realities 
that the aluminum smelting industry is energy-capital intensive industry. Input-output 
elasticity of capital, labor and energy were increasing year by year, and growth rates 
were fast, which reflects the CASI is experiencing a boom period. The labor 
substitution elasticity of energy and capital were high, reflecting a downward trend 
year by year; the capital substitution elasticity of energy was between 0.87-0.90, 
showing a rising trend year by year. In the long run, when technology had advanced, 















the labor substitution elasticity of energy in CASI. 
Based on the research of CASI's energy substitution problem, this paper continue 
to make a research of energy conservation of China's electrolytic aluminum industry 
(CEAI),which is one of the most energy-consuming industry in CASI. Using the 
co-integration method, the long-term equilibrium relationship among the energy 
consumption of CEAI, output, electricity price and average enterprise scale is 
obtained. Thereafter the Monte-Carlo simulation is used to forecast energy 
consumption and energy conservation potential of CEAI under different energy 
conservation scenarios, and conduct risk analysis. The research shows that increase in 
the price of electricity and enterprise scale is helpful to reducing the total energy 
consumption of CEAI. The future energy conservation potential of CEAI is large. 
According to the result of the analysis the energy conservation potential of CEAI in 
2020 will reach 30.51 Mtce under the moderate energy conservation scenario and 
49.93 Mtce under the advanced energy conservation scenario. Some corresponding 
policy suggestions are recommended in this paper. 
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2013 年我国发布《能源发展“十二五”规划》 [1]，提出了 2015 年能源发
展的主要目标，要求实现能源消费强度和能源消费总量双控制，能源消费总量





动（主要包括氧化铝生产和电解铝生产）。2010 年铝冶炼行业产值占 GDP 比重
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